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AIRPORT TERMINAL BUILDING DESIGN 


H. Orville Varty' 


Rare indeed is the Airport Terminal Building, built before World War II, 
that is now adequately serving its community’s needs for today’s air travelers. 
Unfortunately, many terminals built immediately after the war, like their 
predecessors, failed to function in the best interest of the traveler, the owner, 
the airlines and the concessionaire - the needs of all we will discuss later. 

By no stretch of the imagination do I suggest dereliction on the part of ar- 
chitects and engineers who designed these terminal buildings. I am sure each 
was doing his best to provide suitable facilities for the air transportation of 
that day. Unfortunately the industry was not sufficiently stabilized to permit 
translation of requirements to criteria. 

To further trace the chaotic past of Airport Terminal design would be re- 
peating history most of us have observed. I think we can say that a communi- 
ty witnessing the antiquation of a public facility in less than a decade had, or 
has, a bitter pill to swallow, and rightfully so. 

In the early part of 1950 the Civil Aeronautics Administration’s Office of 
Airports set about development of criteria for the layout and design of Airport 
Terminal Buildings. It was my pleasure to have received this assignment 
from Mr. Phillips Moore, then Director of the Office of Airports, to develop 
this much needed criteria. Researching available publications revealed pre- 
cious little information. Airport management, concessionaires and the Air- 
lines were extremely helpful in supplying information and data they developed, 
individually. You may recall that collectively for some 5 years the airlines 
attempted to develop standardized criteria for passenger terminal design - 
and to use a colloquialism - their project died on the vine. 

We conducted an intensive study of the space requirements of consistent 
occupants of airport terminal buildings. At the same time we were studying 
passenger and visitor and peak hour relationships developed from time and 
motion counts at a representative group of airports throughout the United 
States. 

Evaluation of data and information submitted by airlines, concessionaires 
and airport management indicated that each had special interests and that each 
often tended to be intolerant of the needs and requirements of the others. Thus 
we were faced with the problem of who should get the “break” in space alloca- 
tion and location. The problem is still unanswered but it resolves itself to 
this. An Airport Terminal Building is primarily the service center for the 
transfer of passengers and their property between surface vehicles and air- 
craft. Therefore, it is my contention that the number one consideration should 
go to the passenger to make his transition as easy as possible. Secondly, the 
“break” should go to the airline on whom the passenger is dependent for ex- 
peditious processing through the terminal. Next in line is the concessionaire 
who foots many of the bills for the operation of the terminal and provides es- 
sential services for the traveler and visitor. Lastly, we must consider ac- 
commodating the visitors who often exceed the passengers in number. 


1. Steward and Skinner, Architects, Miami 32, Florida. 
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You will notice, to this point, we have not mentioned the “break” due the 
airport owner. Naturally an architect or engineer owes his first allegiance 
to his client. Soin developing the scheme for a terminal building, it is prob- 
ably the owner who gets the number one break on the design of the facility. 

It is his lot to operate the building to the satisfaction of all and if possible, at 
a profit. This he will do provided the users of the building get their “breaks” 
as they should. 

At practically every major airport the dollar investment in building con- 
struction, that is all buildings on the airport, will exceed the investment in 
the construction of the landing facilities. This is a point which serves to em- 
phasize the importance of carefully considering all the factors of building 
area site selection and layout to achieve a solution of maximum utility. Fail- 
ure to take these factors into account in the initial planning of an airport or 
any of its facilities, leads to future financial pitfalls resulting from cramped 
and poorly planned building areas. The operational aspects of a building area 
poorly planned often result in dollar penalties that are economically unbear- 
able to the Airport owner and the user alike. 

Time will not permit us to discuss fully the master planning of the building 
area in all its aspects; however, I feel a few words on this topic are timely 
because of the over-all concept of airport planning and the effect on the ter- 
minal building. Safe and direct circulation for pedestrians, vehicles and air- 
craft is the key note of building area planning, bearing in mind that most air- 
ports are built in stages to meet current and anticipated aeronautical require- 
ments. This suggests a master plan layout depicting the various stages from 
the initial through to the ultimate development. The master plan layout of the 
entire airport and particularly the building area must allow for expansion of 
any facility in addition to being inherently flexible to permit accommodation 
of the continually changing pattern of airport activities. Flexibility and ex- 
pansibility are axiomatic when planning airport facilities. 

Now to the design of the terminal building itself. 

One of the designer’s problems is the development of a simple and direct 
circulatory scheme for enplaning and deplaning passengers and their baggage 
between the vehicular loading platform on one side and the aircraft loading 
positions on the other side of the building. (SEE FIGURE I) To achieve this, 
there have been several operational systems developed. It appears that often 
in the past the choice of an operational system, resulted from the designer’s 
desire to experiment. While in many cases these experiments proved to be a 
burden on the traveling public, they did pave the way for an evaluation of their 
good and bad points to permit a more scientific determination of the proper 
system to employ. Generally speaking, the centralized system wherein the 
ticketing and baggage facilities of all airlines are housed in the same building 
has proved to be the one affording the greatest number of “breaks” to all con- 
cerned. 

The unit or decentralized system wherein each airline is housed in a sep- 
arate, or elongated, building and has its own facilities for processing passen- 
gers, baggage, cargo, and accommodating visitors, has generally fallen into 
disfavor with the industry. 

Because of the complexity of circulation within and about airport terminal 
buildings and the dangers ofcross-circulation, it is necessary to afford a 
separation of these various types of traffic. At airports of relatively low pas- 
senger volume, a horizontal diversion of these oppositive types of traffic will 
usually suffice. As the volume increases to somewhere in the vicinity of half 
million annual enplaning and deplaning passengers, it becomes necessary to 
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resort to a vertical separation of traffic, hence the two-level system. The 
mere cataloguing of these operational systems represents little in the way of 
new development; however, determining at what annual passenger volume to 
consider provision of a two-level scheme represents a stride in the right di- 
rection in the development of terminal building design criteria. 

In conjunction with studying the space and location requirements of the 
public airlines and concessionaires we developed a diagram of terminal 
building space relationships. (SEE FIGURE II) Facility relationships incor- 
porated in the diagram hold whether the building be a one-level or two-level 
system or whether it be a centralized or a consolidated system. The diagram, 
or schematic, makes no attempt to relate the size of one space with respect 
to the others. It depicts an orderly arrangement of facilities permitting easy 
and direct flow of passengers, baggage and visitors by locating facilities in 
their proper places for the function they must perform. 

The space relationship diagram was developed because of an early estab- 
lished premise to avoid standard plans. We did not want a situation where the 
designer’s hands would be tied. We felt he must be free of the stigma of 
standards and be able to retain this freedom to develop an individualized 
scheme for a particular site and community. Stereotyped plans were avoided 
as if they were poison, and incidentally over the protests of many. 

The number and kind of spaces which should be included in any terminal 
building must, of necessity, be determined on the basis of such factors as 
present and forecasted airline traffic, system of terminal building operation, 
local conditions of visitor volume, and restaurant cuisine prevailing in the 
community. 

Generally, a new terminal building should be built sufficiently large in the 
first stage of construction to accommodate the activities anticipated at the 
end of a 10-year period. Space thus provided may not be fully utilized at the 
outset, but this condition is compensated for by the advantages gained through 
accommodating traffic increases with no interruptions in service, and ob- 
viating frequent and costly additions to the building. The original construc- 
tion should be considered as a stage of the final development, rather than the 
final development. 

A study of activities at a representative group of airports revealed the ex- 
istence of relationships between the number of annual passengers and the 
number of passengers accommodated during the typically busy or peak hours. 
The study also revealed that relationships existed between the number of typ- 
ically-busy or peak-hour passengers and the number of visitors, concession 
customers, and occupants of public areas. The observed peak relationships 
varied with annual passenger volume, but for locations of like passenger vol- 
ume, the peak relationships fell within a sufficiently narrow range to permit 
use of them for planning purposes. Because of the existence of these relation- 
ships and the development of methods for forecasting or estimating future 
passenger volume, the number of typical peak-hour passengers was selected 
as the basis for area determinations. 

To arrive at an estimate of the number of typical peak-hour passengers at 
the end of the projection period to which the building is to be sized, it is 
necessary to: (1) Make a forecast of annual passenger volume at the end of 
the projection period; and (2) analyze current passenger activity at the air- 
port. A survey and analysis of current activity at the airport, when the data 
are gathered on several typically busy days, will yield the typical peak-hour 
passenger volume (average number of passengers enplaning and deplaning 
during the busiest hours). It is desirable that at least 1 week’s traffic - if 
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possible, several weeks - be analyzed to obtain typical peak hour activity. 

The individual airlines maintain accurate records of the number of passengers 
processed through the airport, and they have been very co-operative in supply- 
ing data to airport management on passenger activity. In addition to the anal- 
ysis of hourly passenger activity, the total number of passengers enplaning 
and deplaning during the 12-month period preceding the date of the survey 
must be obtained. 

When the aforesaid data have been gathered, an estimate can be made of 
the future number of typical peak-hour passengers on which the size of facil- 
ities should be based. To aid in making this estimate a graph was developed 
from studies of observed typical peak-hour passenger data, and plotted with 
reference to corresponding annual passenger volume. (SEE FIGURE III) 
Thus, the curve represents an average of the number of passengers accom- 
modated during a typical peak hour for annual passenger volumes shown. It 
is “norm” to be employed only for the purpose of comparing a particular air- 
port’s passenger activity with nationwide averages of passenger activity. 

This comparison can be used as an aid in estimating typical peak-hour activ- 
ity for the aforecasted annual volume. Once the target date and number of 
passengers and visitors to accommodate has been determined, the sizing of 
the various facilities can be reduced to a simple arithmetical calculation al- 
lowing unit areas per passenger, per visitor, or per customer as the case 
may be. 

These unit area requirements were further tempered by time occupancy 
factors developed from observation and study of passenger, visitor, customer 
activity. 

For easy usage of somewhat conglomerate factors and data, we plotted area 
requirements for the various facilities in terminal buildings against the num- 
ber of typical peak hour passengers that would be using the space. (SEE FIG- 
URE IV) 

As for the future the fast growing, and fast changing aviation industry pre- 
sents many problems. Jet transports which are fast approaching the point of 
daily schedules, not to mention atomic powered engines, which appear feasi- 
ble within the foreseeable future will present further problems. The uncer- 
tainty of the unknown or unfamiliar, however, should not influence us to the 
point of burying our heads in the sand, and doing nothing now or at best erect- 
ing makeshift terminal buildings in the form of barn-like hangars. 

Time limitations, because I am speaking by the clock rather than by a cal- 
endar, have precluded my going into details on this three year work of devel- 
oping airport terminal building criteria. For those interested the C.A.A. 
publication “Airport Terminal Buildings”, contains a relatively complete 
story. It is available through the Superintendent of Documents in Washington. 
I gratefully acknowledge the valuable assistance provided by Mr. Richard D. 
Seaborn for his review and assistance in the preparation of this paper. Mr. 
Seaborn was formerly Regional Architect for the C.A.A. and as such contrib- 
uted heavily to the preparation, evaluation and review of the “Airport Ter- 
minal Buildings” booklet. 

In closing I would like to leave this with you, - 

In the design of an Airport Terminal Building, allot the “breaks” wisely, 
bearing in mind that economic practicability, amortization potentialities, and 
functional efficiency should be the prime considerations in the allocation of 
space and that expansibility and flexibility should be the prime considerations 
of design and construction of terminal buildings. 
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